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Thank you, Professor Guerriero.
Ivan, you mentioned the sometimes rather derisive remarks people
make to you regarding tethers. When they make them to us, they ask how
the tether is going, and we tell them we're hanging in there.
If you cannot see these charts clearly, they will be in the pro-
ceedings of the workshop and, in fact, the charts that I will submit for
the workshop will go into more detail. We had to trim our presentation
down. Also, if there are any questions, I'd be happy to answer those at
any time during the proceedings.
If you don't mind, I'll look here and address the viewgraph rather
than turn my back on you.
(Chart 1) The objective of the tethered satellite — the TSS-1 —
is to develop the hardware, both on the satellite and a deployer side,
for either a 20-kilometer or 100-kilometer deployment of the tether,
either away from or toward the Earth. As you see, there are a variety of
scientific interests; magnetometry, electrodynamics, and atmospheric
science are of great interest.
(Charts 2-4) And I think, as has been discussed this morning, that
the endeavor between the Italian government and the United States govern-
ment in a joint development is very important. I'm not going to bore you
with a detailed organization chart — but I think it's very important for
you to understand the relationship between the National Aeronautics and
Space Administration and Italy's PSN/CNR organization in carrying out
this program.
On the left, you see the responsibility of the United States and
NASA in the development of the deployer, which fits in the orbiter cargo
bay, and the integration of the satellite to the deployer and the conduct
of the mission.
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On the right, you see the responsibility of the Italian government,
leading down to the contractors on both sides in this very important
endeavor. On the United States side is Martin-Marietta Aerospace at
Denver, which is responsible for hardware and integration for the United
States' responsibilities. On the Italian side is Aeritalia, who is
developing and designing the satellite.
Along with that are the scientific responsibilities between the two
countries. All of the European science investigations are the respons-
iblity of PSN and Aeritalia. And, on the United States side, are all
non-European scientific investigations, .the development of those instru-
ments, and also the integration of all instruments on the deployer.
So the only reason I show this is to emphasize the very important
relationships between the two countries.
(Chart 5) A few words about the first mission. The first mission
is an engineering verification and electrodynamics, science mission. That
is, we must certainly prove without a.doubt .that we can deploy and
retrieve a satellite safely. The first mission will be a 20-kilometer
upward deployment with a conducting tether to demonstrate the electro-
dynamics science.
I will show you the timeline in a few moments. It's nominally a 38-
hour mission at. a 160 nautical mile Shuttle orbit.
The deployer design for all missions is to be able to fly a conduct-
ing or non-conducting tether up to a hundred kilometers. We have a full
length boom of 12-meters to extend the satellite out away from the
deployer prior to deployment.
The satellite itself is a 1.6 meter, SOO^-kilogram satellite, with
lateral and in-line tether satellite thrusters, to maintain .control at
the close-in distances. That is the first TSS flight on which we are
proceeding.
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(Chart 6) This is the configuration that is under development at
this point in time. This is the forward direction in flight. We have
the basic Spacelab pallet with the deployer and satellite mounted on the
pallet. We have a structure called the Mission Peculiar Equipment
Support Structure (MPESS), which is nothing more than a structure to
support scientific payloads. The advantage of this is to be able to put
most of the scientific instruments on a separate structure from the
deployer to simplify reflight. It makes a much simpler integration job.
(Chart 13) For those who may be interested in the configuration of
the tether that we have to date — this may not be the final flight
configuration, but it's very close to it.
The tether itself has a Nomex core around which is wrapped a copper
conductor equivalent to a 24-gauge conductor, with an insulator wrapped
around that. And then the load-carrying member is Kevlar 29. It has
about a 400-lb. strength capability. And then around that is woven a
Nomex jacket to protect against monatomic oxygen effects, which we have
noticed on past Shuttle flights.
The diameter is about two millimeters. On the first mission, since
only 20 kilometers are reeled out, the loads on the tether itself will be
very small.
If you would care to look at this after the session or any time this
week, I would be happy to show it to you.
(Chart 14) I won't go into this in a lot of detail because I don't
know a lot of the details about it. The thing I wanted to point out is,
I personally came into the project with people telling me it's a very
simple, straightforward easy-to-accomplish, inexpensive project. The
more we get into it, the more complex it is. I had one individual tell
me that the communication links between a deployed satellite with which
you still have control, the orbiter, its communications system, the
enhanced pallet, which has a computer system on the pallet that talks to
the deployer as well as the pallet, as well as the scientific instru-
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ments, the communications links — oh, pardon me — and the S-band
communication link, the Ku-band man tracking it all the time; he felt the
communication loops between tether were more complex than Spacelab 1.
And Spacelab 1 was very complex.
We have a lot of organizational interfaces, and anytime one has
organizational interfaces, trying to build a payload or fly a mission,
it's very complex, and the communication between us must always be very
clear. That's one of our — I think — our greater challenges.
So we have the orbiter with the pallet. We will use the Marshall
Space Flight Center — Payload Operations Control Center — as well as
the Johnson Mission Control Center. Johnson will be responsible and have
control of the total mission.
This is the data display control unit. That is what is called the
DDCU computer for what I'll call it the SMART pallet. We will do some
science processing with that.
And these Items here on the flight deck, which .will be under control
of the Payload Mission specialists.
So I think the communication loops are very complex.
(Chart 15) As I said, for the mission.operations, we will have use
of the Huntsville Operations Support Center, which will do the engineer-
ing support for the deployer, and the Spacelab pallet. It is the
engineering support to Houston which will conduct the mission. We will
use the Payload Operations Control Center at Marshall to do the scien-
tific support. We will also use, that is, plan on using, the Payload
Crew Training Complex, which was used on the Spacelab missions for
training the onboard crew for operations.
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We have recently established a Flight Operations Working Group to
start that endeavor. And we are just beginning to get fairly deep into
the integration of JSC on the conduct of the mission and the payload
operations functions.
(Chart 16) I'll say a little bit about the timeline for the total
38 hours. This has been modified, or probably will be modified, some-
what. We had the second investigators working group meeting in Italy
last week, and they had some recommendations that change the timeline.
But, in essence, the deployment will take about ten hours, the
reason being, at this point in the baseline, that we have two stops. We
would like to deploy out to about ten kilometers, stop, spin the
satellite up, take science data for about an hour and a half, and then
de-spin it. And then go on to station at 20 kilometers for about 18 to
20 hours.
I show a crew sleep cycle there, although I don't really believe
that will ever happen. I can't imagine a satellite being deployed out on
the station and people sleeping with the satellite out, but that's in the
timeline.
For planning purposes, I think that's a good idea, because we
should, I believe, baseline ourselves such that we can control the
science from the ground during that time period with the crew in the
monitoring mode. I believe that's the way they will end up with it.
And then, at the end of that 31 hours total, would be a retrieval.
At this point in time, we see no reason to stop on the way back in. It
would take away from the time on-station, so our plan right now is to
start the retrieval and pull it straight on in at the end of the 38
hour s.
(Chart 17) I'll say a few words about the science that has been
selected, and then just leave it at that.
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The science is split between the satellite, that is the science that
goes on the satellite, and that which goes on the deployer. Marino
Dobrowolny has been selected to do the electrodynamic tether effects, Dr.
Nobie Stone at Marshall Space Flight Center on the satellite, and
Professor Mariani at the University of Rome with the magnetic fields.
This is orbiter instrumentation. That's really science instruments that
go on the deployer. Peter Banks at Stanford with his experiment. That
has been changed to Drobot, I believe, on the plasma coupling studies.
Gullahorn at the SAO, and Bergamaschi at Padua, and Bob Estes on the
electronic emissions.
That's all the charts I had. The status we're in right now; we're
coming up on a critical design review for the deployer in about a month.
In fact, it's already started. And that means that we have about 90
percent of the design complete on the deployer.
And we are into the first parts of structures manufacturing, so we
are in a position now of cutting hardware for this.
The first flight is scheduled for September 1988 — and that may
seem a long time away, but it will be here before we know it.
Thank you very much.
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- MAGNETOMETERS
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